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(54) Ink bag for ink jet type recording apparatus and package suitable for packing such ink bag 



(57) The ink bag is structured as follows: To the 
respective long side portions (1a, 1b, 2a, 2b) of a rec- 
tangular-shaped, thermally fusible first film forming the 
surface portions (1, 2) of the ink bag, there are 
attached, by thermal fusion, the long side portions of a 
rectangular-shaped, thermally fusible second film form- 
ing the side surface portions (3, 4) of the ink bag and 
having lower rigidity than the first film to thereby form a 
cylindrical body. The one-side short side portions (1c, 
2c) of the surface portions of the ink bag are attached 
together by thermal fusion to form a bag body. An ink 
supply hole forming member (5) is attached by thermal 
fusion to the other-side short side portions of the sur- 
face portions of the ink bag. In the four corners of the ink 
bag, there are formed band-shaped connecting portions 
(6 to 9) each starting from one of the two mutually 
adjoining sides of the ink bag and reaching the other of 
the two sides. 



FIG. 1(a) 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to an ink con- 
tainer which is removably accommodated in a casing of 
an ink jet type recording apparatus to supply ink to a 
recording head and, in more particular, to a flexible ink 
bag for storing ink therein. 

2. Description of the Related Art 

[0002] An ink jet type recording apparatus performs 
a printing operation by reciprocating a recording head in 
the sheet width direction of a recording sheet. To supply 
ink from an ink supply source to the recording head 
while reducing the weight of a reciprocatingly moving 
section, a recording apparatus, which carries out a large 
amount of print, generally adopts an arrangement in 
which the ink supply source is disposed in a casing of 
the apparatus whereas ink is supplied through a tube to 
the recording head. 

[0003] The ink jet type recording apparatus is 
designed to pressurize ink in a pressure generation 
chamber to thereby generate ink droplets. If the ink con- 
tains air bubbles therein, then the pressure generated is 
reduced due to such air bubbles to lower the ejection 
performance of the ink droplets. In order to avoid this 
problem, the ink jet type recording apparatus requires 
ink which eliminates dissolved air therefrom. 
[0004] For this reason, an ink bag 60 shown in Fig. 
14 is formed in the following manner: That is, a lami- 
nated film having a gas barrier property, which is com- 
posed of a polyethylene film and aluminum vapor- 
deposited on the polyethylene film, is folded at its center 
so that two half sections of the laminated film are super- 
imposed one on the other. The three sides of the thus 
superimposed laminated film except for one short side 
thereof are connected together by thermal fusion or any 
other suitable processing. The remaining one short side 
is sealed with an ink supply hole forming member 61 
made of a plastic molding be secured thereto. Further, 
in order to protect the ink bag 60 from damage due to an 
external force or the like and to form an ink cartridge, 
the ink bag 60 is stored in a hard case 62 formed of 
high-molecular material. In Fig. 14, reference numeral 
63 designates a plate member to be fixed to one side of 
the ink bag 60 to deform the ink bag 60 uniformly and 
enable detection of the ink end, and 64 designates a 
cover forming a part of the hard case 62. 
[0005] However, the ink bag for commercial printing 
purpose must be supplied or distributed to a user with- 
out being stored in the hard case because the capacity 
of the ink bag 60 must be increased as well as the cost 
thereof must be reduced. 

[0006] Therefore, the ink bag itself is required to 



have such strength as to withstand the distribution and 
a setting operation for setting the ink bag into a record- 
ing apparatus, but the increased strength of the ink bag 
hinders smooth reduction of the capacity of the bag in 
conjunction with the ink consumption by printing, which, 
in turn, incurs an obstacle to the supply of ink to the 
recording head. The ink bag, which is filled with ink, has 
such a rounded shape that the central portion of the ink 
bag is larger in thickness than the peripheral portions 
thereof, and therefore the accommodation of the rela- 
tively rounded ink bag into an easy-to-handle rectangu- 
lar case arises another problem in that space utility is 
low due to the presence of a dead space. 
[0007] Moreover, if the ink storage capacity of the 
ink bag is increased, then the shaking or rocking motion 
of the ink during the distribution causes greater shocks 
to the ink bag, so that the ink bag is easy to break. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it is a first object of the invention 
to provide an ink bag which can secure such degree of 
strength as to be able to protect the ink bag from dam- 
age in handling when it is loaded into a recording appa- 
ratus. 

[0009] A second object of the present invention is to 
provide an ink bag which can maintain its rectangular 
shape by itself in its ink filled state to thereby provide a 
high ink filling efficiency. 

[0010] A third object of the present invention is to 
provide an ink bag which can supply ink to the recording 
apparatus positively. 

[001 1] A fourth object of the invention is to provide 
an ink bag which provides a rectangular shape in its ink 
filled state to thereby allow it to be stored in a recording 
apparatus with only a small dead space produced. 
[001 2] A fifth object of the invention is to provide an 
ink bag, which is able to receive external forces acting 
on the four corners of the ink bag in such a manner that 
the external forces are dispersed by four connecting 
portions formed in their associated four corners of the 
ink bag to thereby able to prevent the ink bag against 
damage as much as possible. 

[001 3] A sixth object of the invention i s to provide an 
ink bag, which, according to the ink amount, can reduce 
the thickness of the side surface portions of the ink bag 
having relatively weak rigidity due to tensile forces given 
from connecting portions of the four corners of the ink 
bag to thereby be able to discharge ink positively. 
[001 4] A seventh object of the invention to provide a 
package for packing therein an ink bag in such a man- 
ner that the side surface portions of the ink bag are sup- 
ported and held by and between the side surface inner 
packing members of the package, and the shoulder por- 
tions of the ink bag are supported and held by and 
between the end portion inner packing members of the 
package to eliminate a space for oscillation of the ink 
bag, thereby being able to prevent the ink bag from 
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being damaged by large shocks that could be possibly 
applied to the ink bag during distribution. 
[001 5] An ink bag according to a preferred embodi- 
ment of the invention is structured such that, to the 
respective long side portions of a rectangular-shaped, 5 
thermally fusible first film forming the surface portions of 
the ink bag, there are attached, by thermal fusion, the 
long side portions of a rectangular-shaped, thermally 
fusible second film forming the side surface portions of 
the ink bag and having lower rigidity than the first film to 10 
thereby form a cylindrical body. The one-side short side 
portions of the surface portions of the ink bag are 
attached together by thermal fusion to thereby form a 
bag body. An ink supply hole forming member is 
attached by thermal fusion to the other-side short side is 
portions of the surface portions of the ink bag. In the 
four corners of the ink bag, there are formed strip-like 
connecting portions each starting from one of the two 
mutually adjoining sides of the ink bag and reaching the 
other of the two sides. 20 
[001 6] An ink bag package according to a preferred 
embodiment of the invention includes end portion inner 
packing members, each having a trapezoidal-shaped 
section, for holding between them the end portion areas 
of the short-side sides of the ink bag from both surfaces 25 
thereof. The package further includes rectangular- 
shaped side surface inner packing members to be 
respectively contacted with the side surfaces of the 
long-side sides of the ink bag. A container is provided 
for storing therein theses inner packing members 30 
together with the ink bag. 

[001 7] The present disclosure relates to the subject 
matter contained in Japanese patent application Nos. 
Hei. 10-367539 (filed on December 24, 1998) and Hei. 
11-234916 (filed on August 23, 1999), which are 35 
expressly incorporated herein by reference in their 
entireties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0018] 

Figs. 1 (a) and (b) are respectively a perspective 
view and a partially cutaway perspective view of an 
ink bag according to an embodiment of the inven- 45 
tion; 

Figs. 2 (a) and (b) are respectively a side view of 
the ink bag, showing its ink filled state, and a top 
view thereof, showing its folded state; 
Figs. 3 (a) and (b) are sectional views taken along a so 
line 3-3 of Fig. 1(a), showing two examples for a 
corner portion; 

Figs. 4 (a), (b), (c) and (d) are section views of 

examples for a film used to form the ink bag; 

Figs. 5 (I). (II) and (III) are sectional views taken 55 

along a line 5-5 of Fig. 1 , showing deforming steps 

of the ink bag in conjunction with reduction of ink 

amount; 
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Fig. 6 is a top surface view of an ink bag in its folded 
state according to another embodiment of the 
invention; 

Fig. 7 is a perspective view of a package suitable for 
an ink bag, which constitutes an embodiment of the 
invention; 

Figs. 8 (a) and (b) are a section view taken along 
the long-side side of the package and a section 
view taken along the short-side side thereof, show- 
ing a state in which the ink bag is packed by the 
above package; 

Figs. 9 (a) and (b) are perspective views of the 
above package, showing respective packing steps 
in which the ink bag is packed by and into the pack- 
age; 

Fig. 10 is a perspective view of a package accord- 
ing to the invention; 

Figs. 1 1 (a) and (b) are respectively views of exam- 
ples of the end portion inner packing member and 
side portion inner packing member used in the 
package of the invention; 

Figs. 12 (a) and (b) are perspective views of 
another package according to the invention, show- 
ing their packing steps respectively; 
Fig. 13 shows a perspective view of yet another 
package according to the invention, showing a state 
in which an ink bag is taken out therefrom; and, 
Fig. 14 is a perspective view showing an assembly 
of a related ink bag. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] Now, Figs. 1 (a), (b) and Figs. 2 (a), (b) show 
an ink bag 1 9 according to an embodiment of the inven- 
tion. The ink bag 19 has first rectangular films 1 and 2 
as top and bottom surfaces, second rectangular films 3 
and 4 as side surfaces, and an ink supply hole forming 
member 5. The second rectangular films 3 and 4 are 
lower in rigidity than the first rectangular films 1 and 2. 
To this end, each of the second rectangular films 3 and 
4 may be folded, for instance, along a center line C, may 
be formed by selecting different material than the first 
rectangular films 1 and 2, etc. The ink bag 1 9 is formed, 
preferably, by the following procedure: The first films 1 
and 2 are aligned together in a state that the s cond film 
3 and 4 each folded along the center line C are inter- 
posed therebetweeen. The long side portions 1a, 1b, 
2a, and 2b of the first films 1 and 2 are respectively 
attached to the long side portions 3a, 4a, 3b and 4b of 
the second films 3 and 4, for instance, by thermal 
fusion, to thereby form a hollow assembly. One end of 
the hollow assembly is closed, whereas the ink supply 
hole forming member 5 is attached to the other end of 
the hollow assembly. In this embodiment, the central 
portions of the short side portions 1c and 2c of the first 
films 1 and 2 are attached by thermal fusion to each 
other, and the remaining portions of the short side por- 
tions 1 c and 2c of the first films 1 and 2 are attached by 
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thermal fusion to the short side portions of the second 
films 3 and 4. Further, in this embodiment, the central 
portion of the short side portion 1d of the first film 1 is 
attached by thermal fusion to either of the central por- 
tion of the short side portion 2d of the first film 2 and the 5 
outer periphery of the ink supply hole forming member 
5, the central portion of the short side portion 2d of the 
first film 2 is attached by thermal fusion to either of the 
central portion of the short side portion id of the first 
film 1 , and the remaining portions of the short side por- 
tions 1 d and 2d of the first films 1 and 2 are attached by 
thermal fusion to the short side portions of the second 
films 3 and 4. The half of the second film 3 (4) with 
respect to the central line C, which extends along the 
short side 1c, may be attached to the other half of the 
second film 3 (4) or may be separated therefrom. The 
ink bag 19 of this embodiment is further formed with 
connecting portions 6 to 9 at its four corners. Each of 
the connecting portions 6 to 9 is formed, by thermal 
fusion, as a strip extending obliquely from one side of 
the ink bag 1 9 to another adjacent side of the ink bag 1 9 
and across the folding line D (i.e. the central line C) as 
best shown in Fig. 2. 

[0020] As shown in Fig. 6, the connecting portions 6 
to 9 may be formed not to extend across the folding 
lines D\ However, the former case in which the folding 
lines D of the second films 3 and 4 are situated on the 
connecting portions 6 to 9 as shown in Fig. 2 is advan- 
tageous, from the viewpoint of reinforcement over the 
latter case in which the folding lines D' of the second 
films 3 and 4 are situated inwardly of the connecting 
portions 6 to 9 as shown in Fig. 6, since the connecting 
portions 6-9 of the former case can more positively rein- 
force the areas E of the ink bag 19, where the first films 
1 and 2 and the second film 3 or 4 are overlapped 
together in a complicated manner. As shown in Fig. 
3(a), each of the connecting portions 6 to 9 is formed 
such that the first films 1 and 2 are attached to the sec- 
ond film 3 or 4 at thermally fused areas a. That is, the 
thermally fused areas a is located between mutually 
contacting surfaces of the first film 1 (2) and the second 
film 3 (or 4) within the interior of the ink bag 1 9. The con- 
necting portion 6 (to 9) of this arrangement can provide 
sufficient strength to the ink bag 19, but if larger strength 
is required, then it is preferable to further attach the half 
of the second film 3 (4) to the other half of the second 
film 3 (4) as illustrated by a thermally fused area b in 
Fig. 3(b). That is, in Fig. 3(b), the mutually contacting 
surfaces of the halves of the second film 3 (4), which are 
located outside the ink bag 19, are attached to each 
other at the thermally fused area b. 
[0021] Each of the first films 1 and 2 preferably has 
such a laminated structure as shown in Fig. 4(a), which 
includes a polyethylene layer 10 of about 100 Mm thick- 
ness, a polyester layer 1 1 of about 25 urn thickness, a 
gas-impermeable and flexible metal layer, such as an 
aluminum layer 12, of about 15 thickness, and, a 
protective layer, such as a polyester layer 13, of about 



38 |im thickness. Each of the second films 3 and 4 pref- 
erably has such a laminated structure as shown in Fig. 
4 (b), which includes a polyethylene layer 1 5 of about 60 
lim thickness, a gas-impermeable and flexible metal 
layer, such as aluminum layer 16, of about 9 \im thick- 
ness, and a protective layer, such as a flexible nylon 
layer 17, of about 15 urn to 25 pm thickness. As shown 
in Fig. 4 (c), the second film 3, 4 may further has 
another nylon layer 18 interposed between the polyeth- 
ylene layer 15 and aluminum layer 16. 
[0022] Since polyethylene can provide excellent 
adhering property as a consequence of thermal fusion, 
the above-exemplified laminated structure for the films 
1 , 2, 3 and 4 are advantageously useful to readily pro- 
vide the ink bag 19 having sufficient connection strength 
and sufficient airtightness using the thermal fusion. The 
polyethylene layer 10 of the each of the first film 1 and 2 
is attached by thermal fusion to the peripheries of the 
polyethylene layers 15 of the second films 3 and 4 in a 
state that each of the second films 3 and 4 has been 
folded at the central line C and aligned to the first films 
1 and 2. It is generally known that the polyethylene is 
lower in fusing or melting point than the nylon. Th re- 
fdre, if it is required that the polyethylene layer 10 of the 
first film 1 is attached by thermal fusion to the polyethyl- 
ene layer 15 of the second film 3 but the nylon layer 17 
on the half of the second film 3 should not be attached 
to the nylon layer 1 7 of the other half of the second film 
3 as in the case for the portion X marked in Fig. 1 (a), 
then the heat to be applied to the first and second films 
1 and 3 for thermal fusion is selected to cause thermal 
fusion on of the mutually contacting polyethylene sur- 
faces but not cause on the mutually contacting nylon 
surfaces. If it is required, as shown in Fig. 3 (b), that the 
polyethylene layer 10 of the first film 1 is attached to the 
polyethylene layer 15 of the second film 3 and the nylon 
layer 1 7 on the half of the second film 3 is also attached 
to the nylon layer 17 of the other half of the second film 
3, then the heat to be applied to the first and second 
films 1 and 3 for thermal fusion is selected to cause 
thermal fusion on both of the mutually contacting poly- 
ethylene surfaces and the mutually contacting nylon 
surfaces. Alternatively, an adhesive may be applied to 
the mutually contacting nylon surfaces, or a suitable 
materia! for the second film 3 may be selected in place 
of the nylon layer 17. 

[0023] After degassed ink is filled through an ink 
supply hole of the ink supply hole forming member 5 
into the ink bag 10 thus formed, the ink supply hole is 
sealed by a septum. The ink bag 19 filled complet ly 
with ink is inflated or expanded into a relatively flat and 
substantially parallelepiped shape as shown in Fig. 5 (I) 
while the connecting portions 6 - 9 at four corners and 
the short side portions 1c. 1d, 2c, 2d, etc. of the ink bag 
1 9 prevent unnecessary expansion of the ink bag 1 9. In 
this state, even if the ink bag is given an excessive force 
due to its fall or the like, the four corners of the ink bag 
19 is protected by the relatively wide connecting por- 
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ttons 6 to 9 which serve to disperse the applied exces- 
sive force. Therefore, the ink bag 19 is free from the 
damage. 

[0024] Because the stored ink is in contact with the 
chemically stable polyethylene layers 1 0 and 1 5, the ink 5 
remains unchanged chemically. Further, since the alu- 
minum layers 12 and 16 isolate the ink inside the ink 
bag from ambient air, the degassed condition of the ink 
can be maintained for a long period of time. That is, the 
quality of the ink applied when it is shipped from a fac- 
tory can be maintained for a long time. 
[0025] When an ink supply needle disposed in a 
recording apparatus is inserted into the ink supply hole 
of the member 5, the ink in the ink bag is supplied 
through an ink supply tube to a recording head. As the 
consumption of the ink by the recording head advances, 
the relatively weak side surface portions, i.e. the films 3 
and 4, are deformed in conjunction with the consumed 
amount of the ink to reduce the thickness of the ink bag 
19. In particular, since each of the films 3 and 4 has 
such a tendency as to be deformed along the central 
line C and the connecting portions 6 to 9 effectively 
serve to transmit tensile forces from the first films 1 and 
2 to the second films 3 and 4 to move the center lines C 
of the second films 3 and 4 inwardly, the thickness 
reduction of the ink bag 19 in conjunction with the ink 
consumed amount is facilitated (Fig. 5 (II)). At the final 
stage in which the ink is consumed completely, the side 
surface portions, i.e. the second films 3 and 4, are 
folded completely so that the half of the second film 3 
(4) is contacted with the other half of the second film 3 
(4) as well as the one of the first films 1 and 2 is con- 
tacted with the other of the first films 1 and 2. Thus, the 
ink stored in the ink bag can be discharged completely 
and surely (Fig. 5 (III)). 

[0026] Fig. 4 (d) is another preferable example for 
each of the first films 1 and 2. A difference of the struc- 
ture shown in Fig. 4 (d) from the structure shown in Fig. 
4 (a) is that the intermediate polyester layer 1 1 in the 
structure shown in Fig. 4 (a) is replaced with a nylon 
layer 17'. This structure makes it possible to more posi- 
tively prevent the damage and breakage of the ink bag 
19 caused due to the shaking or rocking motion of the 
ink, the impact applied to the ink bag 19 or the like, 
since the nylon superior in breaking strength to polyes- 
ter is incorporated as an intermediate layer to the lami- 
nated structure. In addition, the polyester layer 13 (and 
11) serves to assist or facilitate the folding of the ink bag 
19 in conjunction with the ink consumption as described 
with reference to Fig. 5, since the polyester possesses 
a certain rigidity or tension. That is, the provision of the 
polyester layer 13 (and 11) makes it possible to surely 
discharge the ink from the interior of the ink bag 19. 
[0027] Fig. 7 shows an example of a package which 
is preferably used to pack the above-mentioned ink bag 
19 to improve the handling of the ink bag 19 during dis- 
tribution to a user. Note that the ink bag 1 9 shown in Fig. 
7 is not formed with the connecting portions 6 to 9, but 
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may have the connecting portions 6 to 9 similarly to the 
ink bag 19 shown in Fig. 1. The present package com- 
prises an outer packing member, which is composed of 
a box-shaped container main body 20 having a depth L1 
smaller than the thickness d of the ink bag 1 9 and a box- 
shaped upper cover 21, four end portion inner packing 
members 22, 23, 24 and 25 respectively including 
inclined surfaces almost identical with the inclined sur- 
faces of their associated end portions of the ink bag 19 
on the long-side side thereof and each having a trape- 
zoidal-shaped section, and two side surface inner pack- 
ing members 26 and 27 which can be respectively 
inserted into their associated recesses formed in the 
two side surfaces of the ink bag 19. 
[0028] The four end portion inner packing members 

22 to 25 are structured such that, when the pair of the 
inner packing members 22 and 24 (or the pair of the 
inner packing members 23 and 25) hold the end portion 
(short side) 19h of the ink bag 19 therebetween to be 
respectively contacted with the upper and lower sur- 
faces of the end portion 19h, a total height L2 of the pair 
of the end portion inner packing members 22 and 24 (or 

23 and 25) is larger than the depth L1 of the container 
main body 20 and smaller than the maximum thickness 
d of the ink bag 19. In the present embodiment, each of 
the end portion inner packing members 22 to 25 is man- 
ufactured by molding high-molecular foaming material 
into a trapezoidal cross-sectional shape to have a per- 
pendicular surface on one end side and an inclined sur- 
face on the opposite side, which substantially matches 
with a corresponding one of shoulder portions 19a to 
19d of the ink bag 19. Each of the side surface portion 
inner packing members 26 and 27, in the present 
embodiment, is manufactured by molding high-molecu- 
lar foaming material into a rectangular cross-sectional 
shape. The lateral thickness of the side surface portion 
inner packing member 26 (27) is set such that, when the 
side surface portion inner packing member 26 (27) is 
installed onto the second film 3 (4) of ink bag 19, the 
surface of the side surface portion inner packing mem- 
ber 26 (27) is slightly protruded laterally from the ink bag 
19. 

[0029] To pack the ink bag 1 9 in the present embod- 
iment, the end portion inner packing members 22 and 
23 are first placed on the two ends of the bottom portion 
of the container main body 20 in such a manner the 
inclined surfaces thereof face upwardly. Thereafter, the 
ink bag 1 9 is placed onto the thus placed end portion 
inner packing members 22 and 23 in a state that the 
side surface inner packing members 26 and 27 have 
been inserted to respectively abut the side surfaces (the 
second films) 3 and 4 of the ink bag 19. Thereafter, the 
end portion inner packing members 24 and 25 are 
placed onto the two end portions of the container main 
body 20 with their inclined surfaces facing downward, 
and an upper cover 21 is then set onto the container 
main body 20. 

[0030] Accordingly, as shown in Figs. 8 (a) and (b) ( 
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the ink bag 19 is stored within and between the package 
main body 20 and upper cover 21 in such a manner that 
the side surface portions 3 and 4 of the ink bag 19 are 
restricted by the side surface inner packing members 26 
and 27, the attached portions 19g of the ink bag 19 are 
situated laterally inward of the upper or lower surfaces 
of the side surface inner packing members 26 and 27, 
the shoulder portions 19a to I9d of the ink bag 19 are 
respectively supported by their associated end portion 
inner packing members 22 to 25, and the attached por- 
tions 19h of the ink bag 19 are held by and between 
their associated end portion inner packing members 22 
to 25. 

[0031] In this state, as shown in Fig. 9 (a), the pack- 
age main body 20 and upper cover 21 are fixed together 
by adhesive tapes 28 and 29 to complete a package, 
and then, as shown in Fig. 9 (b), the package is 
enclosed into an ink leakage preventive bag 30. As 
shown in Fig. 10, if an adhesive tape 31 is wound 
entirely around the longitudinal central portions of the 
package main body 20 and upper cover 21 to thereby fix 
them, then the tensile force of the adhesive tape 31 can 
prevent the package main body 20 and upper cover 21 
from being expanded, 

[0032] By the way, if the depth L1 of the package 
main body 20 is set smaller than the thickness d of the 
ink bag 19. preferably, in such a manner that L1 ^ (0.7 - 
1 .0) d, then the upper cover 21 and package main body 
20 are closely contacted with the front and back sur- 
faces of the ink bag 19 respectively, which makes it pos- 
sible not only to prevent the ink bag 19 from being 
twisted or bent due to shocks or the like but also to pre- 
vent the ink bag 19 from oscillating when vibrations are 
given to the package. 

[0033] Further, since the total height L2 of the pair 
of the end portion inner packing members 22 and 24 (23 
and 25) is set larger than the depth L1 of the package 
main body 20, the attached portions 19h on the short- 
side side of the ink bag 19 can be held by and between 
the end portion packing members 22 to 25 more posi- 
tively as well as the inclined surfaces of the end portion 
packing members 22 to 25 are respectively contacted 
with the shoulder portions 19a to 19d of the ink bag 19. 
Accordingly, the shape of the ink bag 19 can be main- 
tained. 

[0034] Further, because the total height 12 of the 
pair of the end portion inner packing members 22 and 
24 (23 and 25) is set smaller than the maximum thick- 
ness d of the ink bag 1 9, the package main body 20 and 
upp r cover 21 are both closely contacted with the sur- 
faces of the ink bag 19 to thereby be able to positively 
prevent the ink bag 1 9 from being twisted and oscillated 
due to shocks and vibrations. 

[0035] In the above-mentioned embodiment, the 
inner packing members 22 to 27 are each made of 
foaming material. However, as shown in Figs. 1 1 (a) and 
(b), even if the inner packing members 22 to 27 are 
structured by bending plate members 32, 33 such as 



cardboard plates or the like or by injection molding high- 
molecular material into a cylindrical shape, they can 
also provide similar effect. 

[0036] Now, Figs. 12 (a) and (b) show another 

5 embodiment of a package according to the invention. In 
the present embodiment, a plate member suitable for 
packing of an ink bag such as a cardboard plate, a high- 
molecular material member or the like is cut into a pre- 
determined shape that has a top plate 40, a bottom 

10 plate 41 , and side plates 42, 43, 44, 45 and that can be 
formed into a box-like shape. The end portion inner 
packing members 24, 25 and 22, 23 are fixed by adhe- 
sives or the like to the longitudinal end portions of the 
top plate 40 and bottom plate 41 at given positions to 

is hold the end portions of the ink bag 1 9. 

[0037] Side surface inner packing members 26 and 
27 are mounted onto the two side surfaces of the ink 
bag 19 and they are all placed onto the bottom plate 41 . 
As shown in Fig. 12 (b), the top plate 40 and side plate 

20 43 having its short-side side opened are folded, and the 
connecting portion between the top plate 40 and side 
plate 43 is fixed using adhesive tape 46. Then, the side 
plates 44 and 45 disposed on the long-side sides of the 
package are both folded and, if necessary, the side 

25 plates 44, 45 and top plate 40 are provisionally secured 
to each other by adhesive tape. Thereafter, similarly to 
the case shown in Fig. 9 (b), the ink bag 19 and package 
are enclosed into an ink leakage preventive bag 30. 
[0038] Especially, it is preferably that the ink leak- 

30 age preventive bag 30 is structured as a vacuum pack. 
In this case, the ambient air pressure is allowed to act 
uniformly on the outer peripheries of the top plate 40, 
bottom plate 41 , and side plates 42, 43, 44, 45 and, con- 
currently, resisting forces of the end portion inner pack- 

35 ing members 22 to 25 are applied to the inner surfaces 
of the plates 40 to 45, thereby being able to maintain the 
box shape. 

[0039] In the above-mentioned embodiment, the 
package is formed or molded into a developed shape. 

40 However, according to the invention, it is also possible 
to employ such an embodiment as shown in Fig. 13: 
that is, a package 50 is made up of a box-shaped main 
body portion 51 and a cover portion 52 continuous with 
the one side of the main body portion 51 ; recesses 51a 

45 and 52a serving as windows from which the ink supply 
hole forming member 5 can be exposed are formed on 
the overlapping side of the main body portion 51 and 
cover portion 52; and a recess 24a is formed on one of 
the end portion inner packing members 22 and 24 situ- 

so ated on the side of the ink supply hole forming member 
5. 

[0040] In this embodiment, the end portion inner 
packing members 22, 24 and 23. 25 are mounted onto 
the longitudinal end portions of the ink bag 19. and the 
55 side surface inner packing members 27 (26) are 
mounted onto the side surfaces of the ink bag 19; if nec- 
essary, after secured provisionally, these packing mem- 
bers and ink bag are stored into the main body portion 
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51 ; and, the cover portion 52 is closed, thereby complet- 
ing the package 50. After then, similarly to the above- 
mentioned embodiment, the package 50 may be stored 
into the ink leakage preventive bag 30, and the ink leak- 
age preventive bag 30 may be structured as a vacuum 5 
pack. 

[0041] According to the present embodiment, simi- 
larly to the above-mentioned embodiment, the ambient 
air pressure is allowed to act uniformly on the outer 
peripheries of the main body portion 51 and cover por- 10 
tion 52 whereas the resisting forces of the end portion 
inner packing members 22 to 25 act on the inner sur- 
faces of the main body portion 51 and cover portion 52, 
thereby being able to maintain the box shape of the 
package 50. And, if the ink bag 19 is taken out from the 15 
ink leakage preventive bag 30 or the vacuum pack 30, 
then the ink bag 19 can be mounted to the recording 
apparatus in a state that the ink bag 19 is stored within 
the package 50. 

[0042] In the aforementioned embodiments, the ink 20 
bag 19 is constructed such that the second films 3 and 
4 are disposed on the longer sides of the first films 1 and 
2, and the ink supply hole forming member 5 is dis- 
posed on the shorter sides of the first films 1 and 2. The 
present invention should not be restricted thereto or 25 
thereby. For example, the ink bag 19 may be con- 
structed such that the second films 3 and 4 are dis- 
posed on the shorter sides of the first films 1 and 2, and 
the ink supply hole forming member 5 is disposed on 
the longer sides of the first films 1 and 2. Further, each 30 
of the first films 1 and 2 may be formed to have a regular 
rectangular shape or a perfect square shape. Moreover, 
each of the first films 1 and 2 may be formed to have a 
trapezoidal shape. 

[0043] In the aforementioned embodiments, the 35 
thermal fusion is utilized to combine the first films 1 and 
2, the second films 3 and 4 and the supply hole forming 
member 5 together. Although the thermal fusion simpli- 
fies the manufacturing process for the ink bag 19, the 
present invention should not be restricted thereto or 40 
thereby, and any suitable attachment method, such as 
adhesive, may be applied in place of the thermal fusion. 

Claims 

45 

1. An ink bag for an ink jet type recording apparatus, 
the ink bag comprising: 

a pair of first films, each having first opposing 
sides, and second opposing sides each con- so 
necting the first opposing sides; 
a pair of second films, each having third oppos- 
ing sides, and fourth opposing sides each con- 
necting the third opposing side, wherein the 
second films are lower in rigidity than the first 55 
films, and the third sides of each second film 
are respectively attached to a corresponding 
first side of one of the first films and a corre- 



sponding first side of the other of the first films; 
and 

an ink supply hole forming member attached to 
a corresponding one of the second sides of 
each first film; 

wherein the rest of the second sides of one first 
film is partially attached to the rest of the sec- 
ond sides of the other first film. 

2. The ink bag according to claim 1, further compris- 
ing: 

connecting portions disposed at respective 
corners of the first films, each of the connecting 
portions being in the form of a strip and con- 
necting the first sides of the first films to the 
second sides of the first films. 

3. The ink bag according to claim 2, wherein each of 
the connecting portions connects mutually contact- 
ing surfaces of the first and second films. 

4. The ink bag according to claim 2, wherein each of 
the connecting portions connects mutually contact- 
ing surfaces of the first and second films and mutu- 
ally contacting surfaces of a corresponding second 
film. 

5. The ink bag according to claim 1 , wherein each of 
the second films has a central line at which the sec- 
ond film is likely to be folded. 

6. The ink bag according to claim 2, wherein each of 
the second films has a central line at which the sec- 
ond film is likely to be folded, and the central line of 
each second film extends across corresponding 
connecting portions when the second film is folded. 

7. The ink bag according to claim 1 , wherein each of 
the first films has a laminated structure including a 
polyethylene layer, a polyester layer, a metal layer 
and another polyester layer laminated one on 
another in this order, and each of said second film 
has a laminated structure including a polyethylene 
layer, a metal layer and a nylon layer laminated one 
on another in this order, wherein mutually contact- 
ing surfaces of the polyethylene layers are attached 
together by thermal fusion. 

8. The ink bag according to claim 7, wherein a nylon 
layer is interposed between the polyethylene layer 
and the metal layer. 

9. The ink bag according to claim 1, wherein each of 
the first and second films is thermally fusible. 

10. The ink bag according to claim 1, wherein the first 
sides of the first films are longer in length than the 
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second sides of the first films. 

11. An ink bag package for an ink jet type recording 
apparatus, comprising: 

the ink bag of claim 1 ; 

end portion inner packing members, each hav- 
ing a trapezoidal-shaped section, and each dis- 
posed on a respective one of the second sides 
of the first films; 

side surface inner packing members each dis- 
posed between the first films and each con- 
tacted with a respective one of the second 
films; and, 

a container storing therein the ink bag, and the 
packing members. 

12. The ink bag package according to claim 11, 
wherein the container includes a box-shaped con- 
tainer main body and a box-shaped upper cover, 
and a depth L1 of the container main body is 
smaller than a maximum thickness d of the ink bag. 

13. The ink bag package according to claim 12, 
wherein a vertical total height L2 of the end portion 
inner packing members of a pair vertically holding a 
second side of one first film and a corresponding 
second side of the other first film therebetween is 
larger than the depth L1 of the container main body 
and smaller than the maximum thickness d of the 
ink bag. 

14. The ink bag package according to claim 13, further 
comprising: 

an adhesive tape fixing the container main 
body and the upper cover to each other. 

15. The ink bag package according to claim 12, further 
comprising: 

an adhesive tape circumscribing longitudinally 
central portions of the container main body and 
the upper cover, to thereby fix the container 
main body and the upper cover to each other. 

16. The ink bag package according to claim 1 1 , further 
comprising: 

a vacuum pack enclosing the container therein. 

17. The ink bag package according to claim 11, 
wherein each of the side surface inner packing 
members is rectangular in section. 

18. A method of manufacturing the ink bag of claim 1, 
comprising the steps of: 



(a) attaching the third sides of each second film 
to a corresponding first side of one of the first 
films and a corresponding first side of the other 
of the first films by thermal fusion to thereby 

5 form a cylindrical body having openings at 

respective ends; 

(b) applying heat to one of the openings to 
close the one of the openings by thermal 
fusion; and 

io (c) applying heat to the other of the openings to 

sealingly attach the ink supply hole forming 
member to the other of the openings by thermal 
fusion to thereby form an ink bag. 

is 19. The method according to claim 18, further compris- 
ing: 

attaching mutually contacting surfaces of an 
inner side of the ink bag at four corner portions 
20 of the ink bag, to thereby provide connecting 

portions connecting the first sides of the first 
films to the second sides of the first films. 

20. The method according to claim 18, further compris- 
es ing: 

attaching mutually contacting surfaces of an 
inner side of the ink bag at four corner portions 
of the ink bag and attaching mutually contact- 
30 ing surfaces of an outer side of the ink bag at 

the four corner portions of the ink bag, to 
thereby provide connecting portions connect- 
ing the first sides of the first films to the second 
sides of the first films. 

35 

21. The method aocording to claim 18, wherein said 
steps (a), (b) and (c) is carried out such that the first 
films are aligned together in a state that the second 
films each folded along a center line are interposed 

40 therebetweeen, and heat is then applied to the first 
to fourth sides of the first and second films. 

22. The ink bag according to claim 1 , wherein each of 
said first films is rectangular. 

45 

23. The ink bag according to claim 1 , wherein each of 
said second films is rectangular. 

24. The ink bag according to claim 22, wherein said first 
so sides are longer than said second sides. 

25. The ink bag according to claim 22, wherein said first 
sides are shorter than said second sides. 

55 26. The ink bag according to claim 22, wherein each of 
said first films is a perfect square. 

27. The ink bag according to claim 22, wherein each of 
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said first films is trapezoidal. 

28. The ink bag according to claim 1 , wherein each of 
the first films has a laminated structure including a 
polyethylene layer, a nylon layer, a metal layer and s 
a polyester layer laminated one on another in this 
order. 
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respective long side portions (1a, 1b, 2a, 2b) of a rec- 
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supply hole forming member (5) is attached by thermal 
fusion to the other-side short side portions of the sur- 
face portions of the ink bag. In the four corners of the ink 
bag, there are formed band-shaped connecting portions 
(6 to 9) each starting from one of the two mutually 
adjoining sides of the ink bag and reaching the other of 
the two sides. 
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